The tumour-host microenvironment plays key roles in cancer, but the mechanisms involved are not fully understood. Two new studies provide insight into this problem by showing that through cell competition, a fitness-sensing process that usually eliminates defective cells, pre-cancerous lesions signal the death of surrounding tissue that in turn promotes their neoplastic transformation.
Throughout the development and life of any organism, stress or defective cell replication can lead to the emergence of abnormal cells. The ability of these cells to persist and expand will play a key role in determining not only the fitness of the tissue or organ in which they can be found, but possibly also the longevity of the organism itself. A number of cell-intrinsic surveillance mechanisms have been described that identify and eliminate these abnormal cells [1] . However, it is also becoming increasingly apparent that, in addition to these surveillance efforts, sensing mechanisms exist that ensure tissue homeostasis by monitoring the relative fitness levels of cells within a population. Cell competition is one of these mechanisms and results in the elimination of those cells deemed to be less fit than their neighbours, even though their defects would normally escape the cell-intrinsic surveillance systems [2] [3] [4] [5] (Figure 1A ). Cell competition has been proposed to play tumour-suppressive roles by limiting the expansion of potentially cancerous cells as they arise, and in this way preserving the integrity of the tissue [6] . But there is potentially a dark side to cell competition. It is possible that, if cells could acquire a 'super-fit' status, for example in a pre-cancerous lesion, they could sense the surrounding wild-type cells as 'less fit' and signal their elimination. This process would promote tumour expansion rather than prevent it ( Figure 1B) . Two papers in this issue of Current Biology provide fascinating evidence confirming such a role [7, 8] .
Cell competition can be triggered by different insults. For example, in the Drosophila prospective wing (imaginal wing disc) overactivation of the Wnt/Wg signalling pathway in clones of cells leads to the elimination of the surrounding tissue by cell competition [9] . Interestingly, adenomatous polyposis coli (APC) -a well-known Wnt/Wg inhibitor -is frequently deleted in colon cancer [10] . In an elegant study, the Piddini laboratory links these two observations by analysing the Drosophila midgut, where clones of cells carrying APC mutations lead to hyperplasia and benign tumour formation (adenomas) [7] . When the APC mutant clones reach a certain size (about 30 cells), they cause the apoptotic death of the surrounding wild-type cells, in a manner reminiscent of cell competition. In parallel to these studies, the Cohen and Herranz groups took a different approach to explore how early tumours develop [8] . They analysed the Drosophila imaginal wing disc, where overexpression of epidermal growth factor receptor (EGFR), another driver mutation in human cancer [11] , leads to benign tissue hyperplasia. EGFR overexpression combined with overexpression of the microRNA miR-8, which by itself only causes a mild reduction in wing size, leads to the formation of aggressive tumours in the larvae. In this case, the authors observed that the EGFR/miR-8-overexpressing cells first gave rise to giant polyploid cells that then eliminated the surrounding non-giant cells and became metastatic, as occurs during cell competition. Together, these two sets of observations suggest that in both cases pre-neoplastic cells hijack cell competition for their benefit by behaving as super-fit cells and treating the surrounding wild-type tissue as less fit ( Figure 1B) .
These findings raise an important question, could cell competition be required for the progression from a pre-cancerous lesion to a tumour? To address this issue both groups took a counterintuitive approach. Induction of apoptosis is a common therapeutic approach to try to inhibit tumour development. Instead of this, Eichenlaub et al. [8] and Suijkerbuijk et al. [7] inhibited apoptosis and asked whether preventing the death induced by cell competition in the tissue surrounding the pre-cancerous lesion was sufficient to halt tumour progression. Fascinatingly, both studies found that it was. In the case of the APC mutant cells, this prevented their overproliferation and the mutant clones were not able to overgrow the wild-type ones. In the case of EGFR/miR-8 overexpression, inhibition of apoptosis was sufficient to block formation of the large polyploid cells and prevent the tumours from undergoing neoplasia and metastasising. These results not only indicate that the apoptosis induced by cell competition is required for tumour progression, but also suggest that feedback occurs from the apoptotic cells to the tumour to promote its growth, raising the intriguing possibility that inhibiting apoptosis rather than promoting it may in some instances be a suitable therapeutic approach against cancer.
One interesting conclusion that can be drawn from both of these studies is that, although the precise molecular pathways that are activated during cell competition differ between the two tumour types, inhibiting these pathways effectively blocks cell competition and prevents tumour progression. This suggests that cell competition can be targeted in different ways, and at each of its steps, to prevent transformation. For example, in the APC-driven tumours, Suijkerbuijk et al. [7] found that the Hippo signalling pathway and the MAP kinase JNK -two pathways involved in cell competition in other contexts [4, 12] -were activated during APC clone overgrowth, and that their inhibition was sufficient to prevent the formation of APC-driven adenomas. Similarly, Eichenlaub et al. [8] observed two things. First, that the giant cells from EGFR/miR-8 tumours had engulfed the apoptotic debris from the surrounding tissue, a feature of certain types of cell competition [13] , and that inhibiting this engulfment was sufficient to block the formation of the large polyploid cells and their subsequent metastatic behaviour. Second, they observed that the large polyploid cells had high levels of expression of the proto-oncogene Myc. Overexpression of Myc is one of the best-characterised cell competition models, as it makes cells super-fit [3] . Eichenlaub et al. [8] showed that increasing Myc expression in the tissue surrounding the pre-cancerous cells inhibited cell competition, preventing giant cell formation and metastasis.
The findings of these studies raise a number of intriguing questions. It has long been acknowledged that tumour-host interactions are critical in cancer progression. This interaction is complex; for example, senescent preneoplastic cells secrete a complex mixture of factors that can instruct the stroma and exert opposing actions [14] . Similarly, the tumour microenvironment can play both tumour-suppressing and tumour-promoting roles [15, 16] . Although primarily studied in Drosophila, many of the main features of cell competition are conserved in mammals [17, 18] , suggesting that cell competition may contribute to the tumour-host interactions in cancer. However, this assumption will need to be validated in mammalian models. There are also a number of key questions to answer, such as what are the mechanisms by which the pre-cancerous lesion recognises the surrounding host tissue as less fit, and what are the signals that induce the elimination of these surrounding cells? Also, in what way do the apoptotic cells support the growth and development of the tumour? And finally, given that all reported contexts for cell competition identified so far involve interactions between cells of an equivalent identity or type, does cell competition only sense the fitness levels of cells of the same type or can tumour cells also recognise the fitness of cell types of a different identity?
The answer to these questions will most likely provide exciting new insights into the mechanisms that regulate tumour progression and its interaction with the host tissue.
Bees and wasps are famous for many things, including elaborate flights to learn where their nest is. A new study provides precise, three-dimensional details of a wasp's head and body movements during such flights and reconstructs what the wasp sees.
It is rare that animals perform easily observable movement patterns that can be closely related to what and how they learn. As first noted by Bates in 1863 [1] , wasps and bees tell us through their stereotyped flight manoeuvres their likely strategies for learning and returning to highly valued places, such as their nests or feeding sites. On first leaving such a place, they perform a lengthy and richly structured 'learning' flight to acquire information to guide their later return. Video analysis can give a detailed picture of the flights once insects come within about 0.5 m of the goal. The paper by Stü rzl et al. [2] in this issue of Current Biology presents the finest three-dimensional recordings so far available of the learning and return flights of any species. The wasp chosen, Cerceris australis, is especially suitable because its conveniently bald, rectangular head makes it possible to monitor precisely the wasp's direction of gaze under natural conditions ( Figure 1A ). And by reconstructing the wasp's visual surroundings, the authors were able to relate what the wasp does to the consequent flow of images on its retina. Their work elaborates what Bates surmised: ''The mind of the insect ... causes it to act with a precision which seems to us like that of a machine constructed to move in a certain given way''. With knowledge of both how a wasp moves
